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0 A reel driving device for use In the slot machine. 

@ This invention is a reel driving device which 
comprises a drive disk having a drive shaft fixing 
boss for prohibiting the drive shaft from idling, and 
impact mitigating bosses for mitigating an Impact 
force exerted by the motor, provided therein op- 
posed to each other with respect to the drive shaft 
fixing boss; a reel having holes for receiving the 
drive shaft fixing boss and the impact mitigating 
bosses provided at corresponding positions thereof, 
and reel fixing means for prohibiting the reel from 
moving along tiie drive shaft. 
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A reel driving device for use in the slot machine 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

This invention relates to a reel driving device 
for use in the slot machine in which a reel is driven 
by a pulse motor or the lii<e. 

RELATED BACKGROUND ART 

In the conventional slot machine, reels are 
started to rotate by a rotating force caused by an 
impact force mechanically given by a lever opera- 
tion and is caused to stop rotating by locking a 
paw preset for each symbol of each reel by push- 
ing, e.g. a stop button. For judging a combination 
of symbols, the symbols of each reel has different 
signal grooves, and when the reels are stopped, a 
combination of symbols are judged based on their 
signal grooves. 

But the conventional mechanically driven slot 
machine has a number of mechanical parts, which 
makes its structure complicated with results that 
costs are high and it is difficult to retain precision 
in fabricating them. 

In view of such problems, recently the slot 
machine which is driven by the pulse motor has 
been used. In such slot machine, a signal for 
actuating the pulse motors of respective reels is 
generated by a lever operation to cause the pulse 
motors to rotate the reels, and the reels are stop- 
ped based on a signal for stopping the respective 
pulse motors generated by pushing a stop button. 
Symbols of the respective reels are judged by 
counting driving pulses supplied to the respective 
pulse motors and judging a combination of the 
counted signals by a microcomputer (Japanese 
Utility Model Publication No. 7268/1988, Japanese 
Utility Model Laid Open Publication No. 
115566/1982 and U.S. Patent No. 4410178). 

Compared with the conventional mechanically 
driven slot machine, such pulse motor driven slot 
machine, in which the counted signal of the driving 
pulses is processed by a microcomputer to judge 
the symbols ot the respective reels, has lower 
costs, lower possibility of abrasion and a drastically 
improved structure. 

But. the pulse motor, which has a small torque 
with respect to a load of the reel accelerates the 
rotation of the reel considerably so lower compared 
witii the mechanical drive that the rotation of the 
reel is not regular (awkward) and has low accelera- 



tion. That is. this results in a problem of poorer 
images compared with the mechanically driven slot 
machine. 

Another problem with the pulse motor driven 
5 slot machine is tiiat when the input of pulses to a 
pulse motor driving circuit is stopped to stop the 
pulse motor abruptiy, the reel deviates at its stop 
position due to its inertia. 

70 

SUMMARY OF THE INVENTION 

In view of the above described problems this 
invention aims at providing a reel driving device for 

75 use in ttie slot machine for driving a reel by a pulse 
motor which absorbs to mitigate the inertia force of 
the reel by an elastic member, whereby the reel is 
driven at high acceleration and regularly, and less 
deviates even when the reel Is abruptiy stopped. 

20 This invention comprises a drive disk, a reel 

and reel fixing means.The drive disk has a drive 
shaft fixing boss for prohibiting the drive shaft from 
idling, and impact mitigating bosses for mitigating 
an Impact force exerted by the motor, provided 

25 therein opposed to each other with respect to the 
drive shaft fixing boss. The reel has holes for 
receiving tiie drive shaft fixing boss and the impact 
mitigating bosses provided at corresponding posi- 
tions thereof. The reel fixing means prohibit the 

30 reel from moving along the drive shaft. 

In this invention having the above described 
structure, ttie inertia force of the reel generated in 
Its operation is absorbed -by the interaction among 
the drive disk having the drive shaft fixing boss and 

35 the impact mitigating fcMDsses. the reel, and tiie reel 
fixing means. Consequentiy the inertia force of the 
reel generated in an operation of the reel is ab- 
sorbed, and the reel less deviates when suddenly 
stopped. 

40 The present invention will become more fully 

understood from the detailed description given 
hereinbelow and the accompanying drawings which 
are given by way of illustration only, and thus are 
not to -be considered as limiting the present inven- 

45 tion*. 

Furtiier scope of applicability of tine present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that tiie detailed description and spe- 
50 cific examples, while indicating preferred embodi- 
ments of the invention, are given by way of illustra- 
tion only, since various changes and modifications 
within the spirit and scope of the invention will 
become apparent to those skilled in the art from 
tills detailed description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a broken perspective view of the 
reel driving device for use in the slot machine 
according to the first embodiment of this invention ; 
Fig. 2 is a broken respective view of the reel 
driving device for use in the slot machine accord- 
ing to the second embodiment Rgs. 3A-3H are 
views of the reel driving device for use in the slot 
machine according to the modifications of this in- 
vention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Rg. 1 is a broken perspective view including 
the reel driving device for use in the slot machine 
according to the embodiment of this invention. A 
drive shaft 1 of a motor has a flat surface (A) 
formed axially on the end portion thereof and a 
circumferential groove (B) formed in the tip of the 
end portion. Accordingly the section of the drive 
shaft of the motor contains a chord and an arc. 

This embodiment basically comprises a drive 
disk 2, reel 3 and reel fixing means. Each element 
will be explained one by one. 

In a drive disk 2 there are provided a drive 
shaft fixing boss 2a which receives the drive shaft 
1 of the motor, and impact mitigating bosses 2b.2b 
which mitigate tiie impact force generated when 
the motor is actuated and is suddenly stopped. The 
shaft fixing boss 2a is constructed so as to receive 
the drive shaft 1 of the motor and enables the drive 
shaft 1 to transmit the drive force of the motor to a 
reel disk without idling in the boss. The impact 
mitigating bosses 2b,2b are arranged symmetri- 
cally to the drive shaft fixing boss, and each com- 
prises a cylindrical member 2b1 and an O ring 2c 
of, e.g., rubber, put around the cylindrical member. 

In this embodiment the two cylindrical mem- 
bers 2b1 are arranged symmetrically and two O 
rings 2c are put around each cylindrical member 
2b1. The number of the cylindrical members 2b1. 
the distance between the drive shaft fixing boss 
and the respective impact mitigating bosses, and 
the number of the O ring are variable depending on 
a generated impact force. 

The shape of the impact mitigating bosses Is 
not limited to a cylinder but may be. e.g.. a poly- 
gonal cone or elliptical cone. 

In the case that each impact mitigating bosses 
are elliptical cone, the bosses are so arranged that 
their major axes are laid in the radial direction. This 
arrangement is effective to absorb the impact 
force. 

Instead of putting the O rings on the cylindrical 
members, the impact mitigating bosses per se may 



be made of an elastic material. 

A feel 3 has a first boss hole 3a for receiving 
the drive shaft fixing boss 2a, and second boss 
holes 3b,3b for receiving the impact mitigating 

5 bosses 2b.2b formed tiierein so as to receive the 
drive force from the drive disk 2. The first boss 
hole 3a is for aligning the drive shaft 1 of the motor 
and the rotary shaft of tiie reel 3. The second boss 
holes 3b.3b are for transmitting the drive force to 

10 the reel 3 and mitigating the impact force. Accord- 
ingly, it is preferable tiiat the impact mitigating 
bosses 2b are inserted in the second boss holes 
3b.3b without plays therein. To this end» tiie inner 
diameter of the second boss holes 3b is made a 

15 \ltt\e smaller that of the outer diameter of the cylin- 
drical members 2b 1 with the O rings 2c, and tiie 
impact mitigating bosses 2b are inserted in the 
second boss holes 3b. deforming tiie O rings 2c. 
Instead of forming the second boss holes 3b,3b, 

20 which hold the impact mitigating bosses 2b,2b. 
reinforcing ribs 3c.3c for reinforcing the reel 3 may 
be provided at an Interval which allows the O rings 
2c,2c to be held by the reinforcing ribs 3c,3c. In 
this case, the extra second boss holes 3b,3b do 

25 not have to be provided, which can simplify the 
fabrication of the reel 3 and improve the strength of 
the reel 3. 

The reel fixing means comprise a washer 4 
and E ring 5. The washer 4 of which the outer 

30 diameter is bigger tiian the inner diameter of the 
first boss hole 3a at least and of which tiie inner 
diameter is bigger than the outer diameter of the 
drive shaft 1 , is used. 

Next, how to assemble tiie drive disk 2, the 

35 reel 3 and the reel fixing means will be explained. 

The reel 3 is assembled by mounting the drive 
disk 2 on the drive shaft 1. tiien inserting the drive 
shaft fixing boss 2a and the impact mitigating 
bosses 2b,2b. of the drive disk 2 in the first boss 

40 hole 3a and the second boss holes 3b.3b, of the 
reel 3, and Inserting the drive shaft 1 into a washer 
4. Rnally an E ring 5 is engaged in the groove in 
the drive shaft 1 so as to prohibit the axial dis- 
placement of the reel 3. The circumferential dis- 

45 placement of tiie reel 3 is prohibited by the drive 
shaft 1 being inserted in the drive shaft fixing boss 
2a. and the axial displacement of the reel 3 is 
prohibited by the drive shaft 1 being inserted in the 
washer 4. 

50 Next, the operation of this embodiment will be 

explained. The drive force of the motor is transmit- 
ted from the drive shaft 1 to the drive shaft fixing 
boss 2a of the drive disk 2 and is transmitted from 
the impact mitigating bosses 2b,2b to the second 

55 boss holes 3b.3b of tiie reel 3. Accordingly, an 
•impact force generated when the motor is driven 
eiasticaliy deforms the O rings 2c put around the 
cylindrical members 2b1 provided in the drive disk 
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2, so that an inertia force of the reel 3 generated 
when the reel 3 is actuated is absorbed. An impact 
force generated when the motor is abruptly stop- 
ped is transmitted to the O rings 2c and deforms 
the O rings 2c. so that the deviation of the reel 3 Is 
lessened when the reel 3 is stopped. 

Fig. 2 is a broken perspective view including 
the reel driving device for use in the slot machine 
according to another embodiment of this invention. 
This embodiment basically comprises a drive disk 
2, a reel 3 and reel fixing means. The embodiment 
differs from the embodiment of Fig. 1 in that each 
impact mitigating bosses 2b comprises a conical 
member 2b2.2b2 tapered toward the tip thereof. 
The shape and position of the conical members 
2b2,2b2 are variable, depending on an impact force 
resulting from the inertia force of the reel 3. In this 
embodimenttwo conical members 2b2,2b2 are pro- 
vided equidistantly from the respective cylindrical 
members 2b1.2b1. The second boss holes 3b.3b 
which receive the conical members 2b2,2b2 are so 
arranged that only the tip portions of the conical 
members 2b2,2b2 are received therein. Accord- 
ingly the flexibility of the constituent members can 
be fully exerted. 

!n this embodiment both the cylindrical mem- 
bers 2b1,2b1. and the conical members 2b2.2b2 
are used, but the conical members 2b2.2b2 alone 
may be used. The other constituent members and 
their operation are the same as in the former 
embodiment, and their description is omitted. 

The shape of the forward end portion of tiie 
drive shaft 1 of the motor is not limited to the 
shape of the embodiments (comprising an arc and 
a chord) but may be polygon, such as square, 
hexagon or others, or ellipse. 

The number and the pitch of the impact miti- 
gating bosses 2b provided in the drive disk 2, and 
the distance between the center of the drive disk 
and the respective impact mitigating bosses 2b are 
variable, depending on an impact force to be miti- 
gated. Generally a suitable value is determined, 
based on experimental and empirical data. 

It is experimentally proved that the above de- 
scribed embodiments improve the damper char- 
acteristic drastically compared with the prior art. 

ng.3 shows modifications of a reel driving de- 
vice for use in the slot machine according to tiiis 
invention. Rg.3A is a perspective view of the first 
modification of a drive disk composing the reel 
driving device. The difference from the embodi- 
ment described above (see Rg.1) is that the impact 
mitigating bosses comprise elastic ring members, 
and polygonal sectional members inserted in the 
elastic ring members. 

Fig. 3B is a perspective view of the second 
modification of the drive disk. The difference from 
the first modification (see Hg. 3A) is tfiat tine im- 



pact mitigating bosses comprise elastic ring mem- 
bers, and elliptical sectional cyfindrical members 
inserted in the elastic ring members. 

Rg.3C is a perspective view of the third modi- 
5 fication of the drive disk. The difference from the 
first modification (see Rg.SA) is that the impact 
mitigating bosses comprise elastic cylindrical 
members. 

Rg.3D is a perspective view of the fourth modi- 
70 fication of the drive disk. The difference from the . 
third modification (see Rg. 3C) is that tfie impact 
mitigating bosses comprise polygonal sectional 
elastic members. 

Rg.3E is a perspective view of the fifth modi- 
75 fication of the drive disk. The difference from the 
fourth modification (see Rg. 30) is that the impact 
mitigating bosses comprise elliptical sectional cy- 
lindrical elastic members. 

Rg. 3F is a perspective view of the sixth modi- 
20 fication of the drive disk. The difference from the 
embodiment (see Rg.l) is that the impact mitigat- 
ing iDosses comprise conical members. 

Rg. 3G is a perspective view of the seventh 
modification of tiie drive disk. The difference firom 
25 the sixth modification (see Rg. 3F) is that the 
impact mitigating bosses comprise polygonal coni- 
cal members. 

Fig.3H is a perspective view of the eighth 
modification of the drive disk. The difference from 
30 the seventh modification (see Rg.3G) is that the 
impact mitigating t>osses comprise elliptical conical 
members. 

Rg.31 is a perspective view of the ninth modi- 
fication of the drive disk. The difference from the 

35 embodiment described above (see Rg.1) is that the 
impact mitigating bosses comprise elastic ring 
members, and conical members inserted in the 
elastic ring members. 

Rg.3J is a perspective view of the tenth modi- 

40 fication of the drive disk. The difference from the 
ninth modification (see Rg. 31) is that the impact 
mitigating bosses comprise elastic ring members, 
and polygonal conical members inserted in the 
elastic ring members. 

45 Rg. 3K is a perspective view of the eleventh 

modification of the drive disk. The difference from 
the tenth modification (see Rg. 3J) is tha'. the 
impact mitigation bosses comprise elastic nng 
members, and elliptical conical members inserted 

50 in the elastic ring memebers. 

Rg.3L is a sectional view of the modification of 
a reel composing the reel driving device. The dif- 
ference from the embodiment described above 
(see Rg.1) is that the reel has impact mitigating 

55 boss holes having a littie smaller inner diameter 
than the outer diameter of tbe elastic ring member 
in its inserted state. 

Rg.3M is a perspective view of the modifica- 
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tion of reel fixing means composing the reel driving 
device. The difference from the embodiment de- 
scribed above (see Fig.1) is that the reel fixing 
means comprise a pin placed through the drive 
shaft. 

From the invention being thus described, it will 
be obvious that tbe invention may be varied in 
many ways. Such variations are not to be regarded 
as a departure from the spirit and scope of the 
invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be 
included within the scope of the following claims. 



Claims 

1. A reel driving device comprising: 

a drive disk having a drive shaft fixing boss for 
prohibiting a drive shaft of a motor from idling 
provided at the center thereof, and impact mitigat- 
ing bosses for mitigating an impact force of said 
motor provided symmetrically to said drive shaft 
fixing boss; 

a reel having holes for receiving said drive shaft 
fixing boss and said impact mitigating bosses 
formed at correspsonding positions thereon; and: 
reel fixing means for prohibiting said reel from 
moving along said drive shaft. 

2. A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
elastic ring members, and cylindrical members in- 
serted in said elastic ring members. 

3. A reel driving device according to claim 1. 
wherein said impact mitigating bosses comprise 
elastic ring members, and polygonal sectional 
members inserted in said elastic ring members. 

4. A reel driving device according to claim 1, 
wherein said impact mitigating boss comprise elas- 
tic ring members, and elliptical sectional cylindrical 
members inserted in said elastic ring members. 

5. A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
elastic cylindrical members. 

6- A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
polygonal sectional elastic members. 

7. A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
elliptical sectional cylindrical elastic members. 

8. A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
conical members. 

9. A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
polygonal conical members. 

10. A reel driving device according to claim 1. 
wherein said impact mitigating bosses comprise 
elliptical conical members. 



11. A reel driving device according to claim 1. 
wherein said impact mitigating bosses comprise 
elastic ring members, and conical members in- 
serted in said elastic ring members. 
5 12. A reel driving device according to claim 1. 

wherein said impact mitigating bosses comprise 
elastic ring members, and polygonal conical mem- 
bers inserted in said elastic ring members. 

13. A reel driving device according to claim 1, 
10 wherein said impact mitigating bosses comprise 

elastic ring memtjers, and elliptical conical mem- 
bers inserted in said elastic ring members. 

14. A reel driving device according to claim 1. 
wherein said respective impact mitigating bosses 

75 are arranged equidistant from said drive shaft. 

15. A reel driving device according to claim 1, 
wherein said impact mitigating bosses comprise 
two sets of a conical member, and a cylindrical 
member inserted in said elastic ring member are 

20 arranged in a cross with said drive shaft set at the 
intersection thereof. 

16. A reel driving device according to claim 1. 
wherein said impact mitigating bosses comprise an 
elastic ring member, and cylindrical members in- 

25 serted in said elastic ring members; and said reel 
has impact mitigating boss holes having a littie 
smaller inner diameter than the outer diameter of 
said elastic ring member In its inserted state. 

t7. A reel driving device according to claim 1, 

30 wherein said reel comprises reinforcing ribs for 
holding said impact mitigating bosses tiiere- 
between. 

18. A reel driving device according to claim 1, 
wherein said reel fixing means comprise a locking 

35 member engaged in a groove formed circumferen- 
tially in said drive shaft. 

19. A reel driving device according to claim 1, 
wherein said reel fixing means comprises an E ring 
inserted In a groove formed circumferentially in 

40 said drive shaft 

20. A reel driving device according to claim 1 , 
wherein said reef fixing means comprises a pin 
placed through said drive shaft. 

21. A reel driving device for a slot machine 
45 comprising a drive member adapted to be secured 

to a drive shaft of a pulse motor for rotation there- 
with, a driven member adapted to be secured to. or 
integral with, a slot machine reel for rotation there- 
with, and 

50 coupling means for coupling the drive member to 
the driven member which coupling means are elas- 
tically deformable on commencement and cessa- 
tion of drive between said members. 

55 
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